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Psoriasis patients receJV1ng therapy with oral 8-me-
thoxypsoralen plus long-wavelength ultraviolet radia-
tion have been reported to have diminished leukocyte 
DNA synthesis and immune reactivity. In order to quan-
titate the immunological effects of therapeutic concen-
trations of 8-methoxypsoralen plus long-wavelength ul-
traviolet radiation, we measured the mixed leukocyte 
culture reaction in vitro. Leukocytes treated with 8-me-
thoxypsoralen were exposed to plate glass filtered ultra-
violet radiation from a bank of "PUV A" fluorescent 
lamps_ To evaluate the (two-way) mixed leukocyte re-
action, treated leukocytes were mixed with untreated 
leukocytes from another donor in microtiter wells and 
tritiated thymidine incorporation was measured after 4 
to 6 days. To measure stimulation or proliferation ability 
(one-way mixed leukocyte reactions), treated or un-
treated leukocytes were exposed to 2000 R X-radiation 
prior to mixing_ Treatment of leukocytes with 8-me-
thoxypsoralen (0.01, 0_1, or 1.0 Itg/ml) followed by 7,000 
to 87,000 J/m2 long-wavelength ultraviolet radiation re-
sulted in a dose dependent inhibition of mixed leukocyte 
culture reactivity_ 0_1 Itg/ml 8-methoxypsoralen plus 
7,000 J/m2 ultraviolet radiation resulted in a 48% reduc-
tion (p < 0.01) in mixed leukocyte reaction-induced tri-
tiated thymidine incorporation in the two-way assay_ 1 
Itg/ml 8-methoxypsoralen plus 87,000 J /m2 ultraviolet 
radiation virtually abolished reactivity in the two-way 
mixed leukocyte reaction and in both one-way mixed 
leukocyte reactions. Exposure to 87,000 J/m2 10ng wave-
length ultraviolet radiation alone resulted in 45% inhi-
bition (p < 0.01) of stimulation ability. These results 
indicate that therapeutic concentrations of 8-methoxy-
psoralen followed by exposure to long-wavelength ultra-
violet radiation inhibited both the stimulating ability 
and the mixed leukocyte culture reaction-induced prolif-
eration of peripheral blood leukocytes in vitro. 
The mixed leukocyte culture reaction (MLR) is widely em-
ployed as a measure of histocompatibility (1]. Thymus-derived 
(T) lymphocytes from one individual proliferate (respond to 
stimulation) when mixed in culture with leukocytes from a 
nonhistocompatible person. In man, this MLR is recognized as 
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being driven principaUy by a product of the major histocom-
patibility complex (HLA-D) which is present on the surface of 
some lymphocytes and monocytes. In t he two-way MLR, t he 
leukocytes from the fU'st individua l also stimulate proliferation 
of T lymphocytes from the other individual. Stimulator or 
responder functions may be examined separ ately (o ne-way 
MLR) by pretreatment of leukocytes from one donor wit.h X-
irradiation thereby inhibit ing proliferation while permitting 
stimulat ion ability to remain (1). 
Experimental treatment of psoriasis with oral 8-methoxypso-
mIen (B-MOP) plus long-wavelength ultraviolet radiation (UV-
A) [2] has been reported to induce immunological abnorma li ties 
(3-11]. These include diminished cutaneous sensitization with 
dinitrochlorobenzene [3], decreased circulating E-rosette form -
ing T lymphocytes [4-6], decreased leukocyte thymidine incor-
poration [7,8] , diminished leukocyte responsiveness to phyto-
hemagglu t inin (PHA) [8,9] or Hg Ch [10], a nd decreased neu-
trophil concen tration (11]. In vitro UV-A exposure of human 
leukocytes pretreated with 8-MOP [8,12-15] or obtained from 
patients who received oral B· MOP [16] resulted in dec rea ed 
cel1 turnover, decreased thymidine incorporation, and dimin-
ished PHA-responsiveness. 
Edelson et al [17] reported diminished activity in a two-way 
MLR when leukocytes were obtained from subjects after 8-
MOP ingestion and subsequently exposed to UV-A in vitro. In 
order to quantitate the immunological effects of therapeutic 
levels of 8-MOP and UV-A, we m easured mixed leu kocyte 
culture reactivity in vitro. We examined the two-way MLR and 
evaluated separately the quantitative effects on stimulator func-
t ion and on responder function. 
MATERIALS AND METHODS 
Cells 
Peripheral blood leukocytes from normal donors were ob t.ained by a 
centrifugation technique described in detai.l previously [1 8). Briefly, 
heparinized venous blood was centrifuged at 1,500 rpm for 5 min and 
the mononuclear leukocyte-rich plasma was removed. The cell concen-
trat ion was determined by hemocytometer counting and adjusted to 2 
x 10'; cells/ rnl by addition of serum-free RPMI 1640 medium containing 
5 f.Lg/ ml phenol red (G rand Island Biological No. 187G) . Multiple 2 ml 
aliquots of the cell suspension were placed into 50-ml plastic fl asks 
(Falcon No. 30 12) for irradiation. 
S-MO? Trealment 
8-MOP (a gift from Paul B. Elder Co., Bryan, OR) was stored frozen 
in liquid nitrogen in the dark as a st.ock solu tion at I mg/ ml in absolut e 
ethanol. The 8-MOP was serially di luted in RPM} 1640 medium im-
mediately before addition to the cell suspension (20 It! diluted 8-MOP 
pel' flask). The flasks were then incubated at 37° for at. least 15 min 
before UV-A exposure to assure uniform distribution of the 8-MOP. 
Il'radl:alioll 
The irradiation was performed using the UV -A iJTadiation apparat us 
described in detail previously [14,15]. In brief, the cell uspensions in 
the flask were placed horizontally on a plate glass filter (6-mm thick) 
which was suspended above 4 parallel UV -A flu orescent lamps 
(FR40TJ2-PUVA, a gift from Phototherapy Lighting Products Group, 
GTE Sylvania, Danvers, MA) . This lamp is of the type used in clinical 
photochemothel"apy [2]. The filter was llsed to eliminate the radiation 
below 320 nm and thus to partially mimic the filtering effect of the 
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epidermis on radiation impinging upon lymphocytes in the dermis 
[14, 15, 19]. The irradiance within the flask was 22.5 ± 5.6 J / m"/s with 
pea k in tensity at 360 nm. 99.94% of the radiation was greater than 320 
nm [141. Irradiance was monitored with a calibrated BlakRay Ultravi-
olet meter model J -22 1 (Ultraviolet Products Co.) and with an Inter-
national Light Co model IL770A radiometer using a calibrated PT171 C 
photodetector without fLiter. The cells were kept in suspension and 
exposed to different portions of the field by shaking the plate glass at 
approximately 40 revolutions per min during irradiation. Leukocytes in 
flasks were treated with UV-A alone, or 8-MOP at varying concentra-
tions followed by UV-A. Control , unirradiated suspensions were placed 
in an opaque box on the same shaker. In experimental series I suspen-
sions were treated with 0, 7000, or 15,000 J / m2 UV-A whi le in series II 
they received 0, 29,000, or 87,000 J / m2 UV-A. 
Mixed LeullOcyte Culture Reactions 
Bidirectional MLR: 2 X 10" leukocytes treated wi th 8-MOP and 
UV -A as described above with were washed by centrifugation at 1100 
rpm , resuspended in I ml RPMl 1640 medium containing 20% mixed 
autologous and a llogeneic plasma, and mixed with I ml (2 x 10" cells) 
of untreated allogeneic normal leukocytes in the same medium. In la te r 
experiments the washing step was eliminated with no alteration in cell 
viabili ty or MLR reactivity. The mixture was then distributed in 
quadruplicate 0.2 ml volumes into nat-bottomed microtiter plates (Mi-
crote. t II tissue cu lture plate, catalogue number 3040, Falcon P lastics, 
Oxnard, Cali f.) . After 4 to 6 days incubation at 37° in a 5% CO2 
humidified atmosphere, the rate of DNA synthesis was determined. 
Preli minary experiments showed peak MLR reactivity at.4 to 6 days. 
MLR stimulator function : Following treatment wi th 8-MOP and 
UV -A, the (stimulator) leukocytes were exposed to 2000 R irradiation 
from a Cesium source at 1,800 R/ min . This radiation exposure dose 
was found to inhibi t leukocyte proliferation while permitting substantial 
MLR stimulator fun ction to be retained. The leukocytes were then 
washed and mixed with un treated allogeneic normal leukocytes and 
assayed as in the bidirectional MLR. 
MLR respon.der function: Following treatment with 8-MOP plus 
UV-A the (responder) leukocytes were mixed with allogeneic normal 
leukocytes which had received 2000 R X-radiation and assayed as in 
the bidirectional MLR 
DNA synthesis assay: "H-methyl-thymidine ('HTdR)(17-22 Ci/ 
mmol; I mCi/ml; -catalog no TRK 120, Amersham/Searle, Chicago, IL) 
2 j.tCi/well, was added for the final 3 hr of incubation. Samples were 
harvested with the Multiple Automated Sample Harvester (MASH II, 
Microbiologica l Associates, Bethesda, MO) and placed in a vial with 
Aquasol scintillator in a Beckman 330 scintillation counter [20]. Results 
were determined for quadruplicate cultures and expressed as mean 
CP M and as a percent of the MLR of the quadruplicate control cu ltures 
which had not received UV-A or 8-MOP. Only experiments in which 
the co nt rol MLR stimulation was greater than 5,000 cpm were used. 
Assessment of cell viability : Treated leukocytes were resuspended 
in RPMI 1640 medium with 20% plasma and placed in fl asks at 37° in 
a 5% CO2 humidified atmosphere. Aliquots were removed at in tervals 
and di lu ted (1:10) in Trypan Blue Stain 0.4 % (Gibco). The fraction of 
cells excluding trypan blue dye ("viable cells") was determined by 
coun ting a minimum of 100 cells in a hemocytometer. 
S tatistical analysis: Statistical analyses were based on the resul ts 
expressed as percentages of the mean MLR of the concurrent control 
cultures. All statistical analyses were done using the logarithms of these 
percentages in order to make the variances approximately eq ua l. Each 
comparison of two means was performed using the S'tudent t-test and 
the analys is of dose response was based on standard linear regression 
techniques. . 
RESULTS 
Table I shows the effect of8-MOP plus UV-A on bidirectional 
MLR. In 7 experiments 8-MOP treatment was followed by 7,000 
or 15,000 J / m 2 UV-A (series I) and in 17 other experiments by 
29,000 or 87,000 J / m" UV-A (series II) . Treatment with UV-A 
a lone showed no effect with 7,000 to 29,000 j / m 2 exposure. 
There was a s light but not statistically s ignificant d~crease with 
exposUl"e to 87,000 J/m2. In both sets of experiments, pretreat-
ment with a ll 3 concentrations of 8-MOP resulted in a clear 
dose- response following increasing expOSUl"e to UV-A. Follow-
ing 0.1 or 1.0 ug/ ml 8-MOP pretreatment, all UV-A 'exposures 
tested resulted in a highly s ignificant (p < 0.01) reduction in 
MLR in comparison to MLR observed with untreated cells. 
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TABLE 1. ummary of effect of B- MOP plus UVA on bidirectional 
MLR" 
UV-A 8-MOP Conce ntration 
expo- Exper-
sure imenta l 
(J( series Ol'g/ ml O.O l l'g/ ml O. ll'g/ ml 1.0I'g/ ml 
m-) 
0 I & II (24)/' 1.00" 1.1 0 ± 0.20" 0.99 ± 0.12 0.97 ± 0.10 
7.000 1(7) 1.06 ± 0.08 0.88 ± 0.24 0.S2 ± 0.01" 0.20 ± 0.04 ,J·h 
15,000 1 (7) 1.09 ± 0. 15 0.66 ± 0.16' 0.44 ± 0.06" 0. 12 ± 0.05'·J·h 
29,000 II (I 7) 1.04 ± 0.08 0.76 ± O.I S' O.SO ± 0.1 O,J 0.02 ± 0.0 r·J 
87.000 II (17) 0.86 ± 0.\ \ 0.48 ± 0. 11 "" 0.06 ± 0.02'·} 0.0 \ ± 0.0 1" 
" Leukocytes were pretreated with 8-MOP, exposed to UV-A and then mixed 
with untreated a ll ogeneic leukocytes. DNA synthesis was determined a fter 4-6 
days incubalion. 
/, Number of ex perimcnL~ with indicated UV -A ex posure. 
" Results norma lized to the mean CPM of the 4 replicate control, untreated 
cul t.u res in ea<.: h experiment. 
(/ Swndard error of' t.he mean. 
" S ignifi cantly less than 1.00 (p < 0.01). 
I Entry in 1.0 I'g/ ml 8-MOP column s ignifi ca ntly less than co rrespondin g entry 
in 0.ll'g/ mI 8-MOP column (p < 0.0\) at same UV-A ex posure. 
" Entry in 0.01I'g/ mI8-MOP column s ignificantly less than corresponding entry 
in 0 Ilg/ ml column (p < 0.05) at same UV-A exposure. 
"Entries in same 8-MOP column s ignificantl y different (p < 0.00l). 
The MLR was completely abrogated by 1.0 J.Lg/ ml 8-MOP 
followed by 87,000 J / m 2 UV -A. With 1.0 J.Lg/ ml 8-MOP pretreat-
m ent, increasing UV-A exposure from 7,000 to 15,000 J / m 2 or 
with 0.1 J.Lg/ mI8-MOP pretreatment, increasing UV-A exposw'e 
from 29,000 to 87,000 J / m 2 resulted in further highly sign ificant 
decrease in MLR (p < 0.001). Pretreatment with 0.01 J.Lg/ ml 8-
MOP produced a significant (p < 0.0l) reduction in MLR only 
with t he highes t UV-A exposure tested (87,000 J / m 2). With 
7000, 15,000, or 29,000 J / m 2 UV -A exposure, increasing pretreat-
m ent from 0.1 J.Lg / ml to 1.0 J.Lg/ml 8-MOP resulted in significant 
(p < 0.003) reduction in MLR. 
The ability of 8-MOP plus UV-A treated leu kocytes to ex-
clude trypan blue dye ("viability") after 4 days in culture was 
only slightly diminished (Table II). In contrast, similar treat-
ment of human Iymphoblastoid cell lines dramatically inhibited 
their proliferative ability. 29,000 J / m 2 UV -A following pretreat-
ment with 0.1 or 1.0 J.Lg/ ml 8-MOP reduced Iymphoblastoid cell 
proliferative abil ity to less than 0.01 % of control untreated ce Us 
[13,14]' UV-A exposure alone (up to 87,000 J / m 2) resulted in 
only minimal alterations in leukocyte trypan blue dye exclusion 
(Table II) or lymphoblastoid cell proliferative ability [14,15)' 
The effect of 8-MOP plus UV -A on MLR stimulator function 
is shown in Table III. Prior to mixing, the 8-MOP ' treated 
leukocytes were exposed to 2000 R X-radiation to abolish theil' 
proliferative response while permitting s ubsta ntial stimuJator 
function to remain . The normalized DNA synthesis rates for 3 
experiments with UV-A exposure of 7,000 and 15,000 J / m 2 
(series I) and for 12 experiments with UV -A expOSUl"e of 29,000 
and 87,000 J / m 2 (series II) following incubation with 8-MOP 
are presented . In the absence of 8-MOP, in each series of 
experiments, t h e highest UV-A exposure tested 15,000 J / m 2 
(series I) and 87,000 J / m 2 (series II) resulted in a significant (p 
< 0.05 and p < 0.01, respectively) reduction of MLR stimulator 
function. Pre-incubation with 0.01 J.Lg/ ml 8-MOP or with 0.1 J.Lg/ 
ml 8-MOP followed by 7000, 15,000, or 29,000 J / m " UV -A did 
not res ult in a s ignificant amount of additional inhibition of 
MLR stimulator function. However, at the highest UV-A ex-
posure tested (87,000 J/m'l ), preincubation with 0.1 J.Lg/ ml 8-
MOP did resuJt in a s ignificant additional inhibition (p < 0.01) 
of MLR stimulator function . In contrast, preincubation with 1.0 
J.Lg/ml 8-MOP followed by 7,000 J/m2 or more UV-A exposUl"e, 
resulted in significant (p < 0.05) reduction in MLR stimulator 
function in comparison to treatment with UV-A alone. The 
MLR stimulator function was completely abolished by treat-
ment with 1.0 J.Lg/ ml 8-MOP followed by 87,000 J / m 2 UV-A. 
Exposure of the leukocytes to X-radiation before the 8-MOP 
plus UV -A treatment rather than after 8-MOP plus UV -A gave 
s imilar results (data not presented). Exposure of leukocytes to 
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T ABLE II. E ffect of 8- MOP and UV-A on cell function 
8-MOP UV-A T ryp" n Blue 
concentration exposure Dye Exclus ion 
(I'g/ ml) (J / m' ) a t 4 days" 
0 0 91% 
0 29,000 96% 
0 87,000 97% 
0.1 0 99% 
0.1 29,000 83% 
0.1 87,000 86% 
LO 0 94% 
l.0 29,000 77% 
LO 87,000 8 1% 
Pos it ive 0% 
can tra ll, 
" Afte r 4 days in cul ture the total ce ll concentration was similar in a ll 
cul tures except the posit ive control which had only 23% as many cells 
presen t. 
0 
I, Healing a t 56°C for 40 min on Day O. 
TABLE III. Summary of effect of 8-MOP plus UV-A on MLR 
stimulator function" 
UV-A 8- MOP Concentra t ion 
expo- Exper-
Sure ill''Ienlal (JI. series Ollg/ mJ O.Ol l'g/ mJ O. l l'g/ mJ 1.0 1'g/ ml 
m) 
1 & II (1 5)" 1.00" I. LO ± 0.18" 0.95 ± 0.13 \.32 ± 0.32 
7,000 I (a) 1.03 ± 0.27 0.80 ± 0.28 0.79 ± 0.23" 0.1 8 ± 0.11" '/'· 
15,000 I (a) 0.54 ± 0. 12' 0.59 ± 0.16 0.59 ± 0.22" 0.04 ± 0.02"'"'' 
29,000 II (1 2) 0.71 ± 0.13 0.83 ± 0.29 0.66 ± 0. 16(0 0_ IO ± 0.04"" 
87,000 II (12) 0.55 ± 0.11 " 0.69 ± 0_28 0. 16 ± 0.06""" 0.03 ± 0.02" 
" Leukocytes trea ted with 8-MOP fo llowed by UV-A were ex posed to 2,000 H 
X-radiation, and then mi xed wi th un t reated a ll ogeneic leuk ocytes. DNA synthesis 
was dete rmined afLer 4-6 days incubatio n. 
/, Num ber of exper iments with indica ted UV-A exposure. 
,. Hesul ts normalized to the mean C PM 01' the 4 replicate control cul tures which 
received X- radiation bu t no 8- MOP or UV -A in each experiment-
,/ Stand a rd e rror of the mean. 
,. Entries in same 8-MOP column sign ifica ntly diffe rent ( p < 0.005). 
(Signi ficantly less than 1.00 with p < 0.05. 
• Entry in 1.0 I'g/ ml 8- MOP column s ignificant ly less than co rrespond ing ent ry 
in O. l l'g/m) 8-MOP column ( p < 0.04) at same UV-A exposure. 
"Significan t ly less lhan 1.00 with p < 0.0 1. 
, E nt r.v in 0. 1 ILs/ml 8-MOP column s ign ificant ly less than co rresponding entry 
in 0.0 1 I'g/ mI 8- MOP column (p < 0_04) at same UV-A exposure. 
I Entries in , a rne 8- MOP column s ignificanlly di ffe rent ( p < O.OJ) . 
2,000 R radia tion, in addit ion to 8-MOP and UV-A, resulted in 
a sligh tly smaller fra ction of trypan blue dye-excluding cells 
after 4 days in culture than that of the leukocytes shown in 
T able II (data not shown) , 
The effect of 8-MOP plus UV-A on the (T lymphocyte) 
responder function in the MLR is presented in T a ble IV. Prior 
to mixing, the leukocytes from the donor whose celis did not 
receive 8-MOP were exposed to 2000 R X-radiation to a bolish 
thei.r prolife ra tive response, The normalized CPM for 5 exper-
iments with UV-A exposure of 7000 and 15,000 J / m2 (series I) 
and 7 experiments with UV -A expOSUl'e of 29,000 a nd 87,000 J / 
m2 (seri es II) is shown. UV-A alone, in the absence of 8-MOP, 
did not result in a significant reduction in MLR responder 
function. However, treatment with 0.01 Ilg/ m1 8-MOP prior to 
87,000 J / m2 UV-A resulted in a significant r eduction (p < 0.01) 
in MLR responder function. Pretreatment with 0.1 Ilg/ ml or 1.0 
Ilg/ ml 8-MOP resul ted in a significant (p < 0.01) reduction in 
MLR responder function with all UV-A exposures tes ted. Wi th 
7,000 or 15,000 J / m2 UV -A exposure increasing 8-MOP pretreat-
ment concentration from 0.01 Ilg/ ml to 0_1 Ilg/ ml or from 0.1 
Ilg/ ml to 1.0 Ilg/ ml resul ted in significant (p < 0.02 a nd p < 
0.01, respectively) reductions in MLR responder function . MLR 
responder function was completely abolished by treatment wi th 
0.1 Ilg/ m1 or more 8-MOP followed by 87,000 J / m2 UV-A. Thus 
there was a clear dose-response effect in 8-MOP trea ted leu-
kocytes bot h with increasing 8-MOP concentration and with 
a 
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TABLE IV. S um.mary of effect of 8- MOP plus U V-A on. ML R 
responder function" 
UV-A 8-MOP ConcenLral ion 
expo- Exper-
sure imenla1 
(Jl series O/J.g/ m l O.Ol l'g/ml O. l l'1;/ml l.0 Itg/ml 
m-) 
I & II (1 2) " 1.00' 1.45 ± 0.32" 1.1 7 ± 0_24 1.06 ± 0.20 
7.000 1 (5) 1.12 ± 0.16 1.07 ± 0. 15' 0.30 ± 0. 10"" '/' 0.02 ± 0.04""'" 
15.000 I (5) 1.1 3 ± 0.13 0.69 ± 0.25" 0.08 ± 0.03"'·'" 0.0 I ± 0.0 1"'/" 
29,000 II (7) 0.90 ± 0. 20 0.69 ± 0.1 4 0.20 ± 0.17" 0.05 ± 0.02" 
87,000 II (7) 0.8 1 ± 0 .. 09 0.18 ± 0.14' 0.03 ± 0.0 1" 0.0 1 ± 0.01 ' 
" Leukocytes were treated with 8-MOP foll owed by UV-A exposure and then 
we I'e mixed with a llogeneic leukocytes which had received 2,000 H X-rad iation. 
DN A synthesis was determi ned afte r 5- 6 days incuba t ion. 
" Number of experi menL, with ind ica ted UV-A exposure. 
. Hesul ts normalized to the mean C P M of lhe <\ replicate control cultu res which 
rec..: t! ived X- radiation bu t. no 8-M OP o r U V-A in each expe ritn e n l . 
,/ S tandard error of the mean. 
" S igni licantl y less than 1.00 with fJ < 0.0 1. 
/ En t ry in 1.0 I'g/ ml 8-MOP colu mn s igni fica ntly less lhan co rrespond ing en ll) ' 
in 0 .l l'g/ mI 8- MOP column ( I' < 0.0 1) a l same UV-A exposure. 
" EnLries in same 8-MOP co lumn s ignifica ntly different (p < 0.02). 
/, Entl'y in 0. 1 Ilg/ mi 8-MOP co lumn s igni ficantly less than correspond ing ent ry 
in OJ)! Ilg/ mi 8- MOP column (p < 0.02) a t same UV-A exposure. 
increasing UV-A exposure in terms of inhibition of MLR re-
sponder function. 
T o test whether t he phenol red in the medium migh t be 
acting as a photosensitizer, 0 1' a lternatively as a blocker of UV-
A, control experimen ts were performed us ing R P MI med iu m 
lacking phenol red during UV-A exposUTe in the a bsence of 8-
MOP. These experiments did not show a s ignificantly altered 
response in comparison to experiments util izing phenol red-
containing medium. 
Double thickness plate glass was used to determine whether 
the observed effect of ultra-/ iolet exposure in t he absence of 8-
MOP migh t be caused by the small amoun t of relatively more 
biologically active radiation less than 320 nm (U V-B) passing 
through t he pla te glass fil te r. While reducing UV-A passing 
through one thickness of plate gla,ss by 30%, double thickness 
plate glass reduces residual UV-B by an additional 99.9%. 
Double t hickness plate glass, did not significant ly alter t he 
effect of the ul t ra violet radiation in the a bsence of 8-MOP on 
bidirect ional MLR, or stimulator or responder function. 
DISCUSSION 
Our resul ts indicat e t hat concentrat ions of 8-MOP var ying 
from 0.01 to 1.0 Mg/ ml foll owed by exposure to 7,000 to 87,000 
J /m~ UV -A resul ted ' in a dose-dependent inhibi t ion of M LR 
react ivity. Increasing either 8-MOP concen tration or UV-A 
exposure resul ted in decreased MLR. 0.1 Mg/ m1 8-MOP p lus 
7,000 J / m2 UV-A resulted in approximately 50% inhibition of 
MLR. MLR was abolished by 1 Ilg/ ml 8-MOP plus 29,000 J / m2 
UV-A. While oUT experimen ts were carried out under in vitro 
condi t ions, t hey indica te a significant effect by 8-MOP in a 
concentration ra nge of therapeutic serum levels and presumed 
leukocyte UV-A exposure levels occurring in pa tients undergo-
ing PUV A therapy [7,14,15]. 
Assessment of leukocyte viability by means of trypan blue 
dye exclusion revealed t hat marked inhibit ion of MLR foll owing 
8-MOP plus UV -A treatment (Table I) was associated wit h 
only minimal loss of a bili ty to exclude the dye (Table II). 
Studies on Iymphoblastoid cell lines, however , indicate t hat 
inhibi t ion of DNA syn thes is a nd inhibi tion of cell proliferation 
occurs in t hese dosage ranges [14,15). 2000 R X-ray exposure to 
leukocytes simila rly abolishes t heil' proliferative ability bu t, in 
contras t, subs ta nt ia l MLR reactivity is reta ined (T a bles III a nd 
IV). Thus, loss of proliferative ability does not necessarily resul t 
in loss of MLR. Hence, t he 8-MO P plus UV-A induced inhibi-
t ion of MLR may involve sites in addi t ion to t hose responsible 
for loss of prolife rative abili ty. 
We found that 8-MOP plus UV -A caused a significan t inhi -
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bition of both stimulator and responder fun ction in the MLR. 
In general, the MLR responder function was more sensitive to 
inhibition by 8-MOP plus UV-A than the stimulator function. 
For example, pretreatment with 0.1Ilg/ m1 8-MOP followed by 
7,000 J /m~ UV-A resulted in approximately 80% of stimulator 
function remaining, a value not significantly different from 
contro l (Table III), but in only 30% of responder function 
remaining (p < 0.01) (Table IV). Morhenn, Benike, and Engle-
man [21] studied one-way MLR using 8-MOP concentrations 
of 0.5 and 2.5 Ilg/ ml with 18,000 J 1m2 UV -A. In agreement with 
the present paper, they found that the concentration of pho-
toactivated 8-MOP required for complete inhibition of the 
responder fun ction was less than that required to abrogate the 
leukocyte stimulatory function. 
Whil e the mechanism of 8-MOP plus UV-A inhibition of 
immune reactivity is not known, it could be different on both 
the stimulator and . responder cell populations. Mononuclear 
leukocytes represent a heterogeneous population of cells. Our 
study examines effects which may be mediated by the mono-
cyte-macrophage stimulator cell populations as well as by the 
thymus derived T lymphocyte responder population. In these 
studies we have not functionally analyzed the helper, suppres-
sor, antigen presentation, cytotoxic or natural killing effects 
known to be mediated by different subpopulations of mononu-
clear leukocytes. However, because the effects of 8-MOP plus 
UV-A altered both stimulator and responder functions in MLR, 
it is likely that many of these cellular immune functions cou ld 
prove usceptible. 
Several wavelengths of ultraviolet radiation have been shown 
to have immunologic effects in the absence of exogenous pho-
tosensit izers . [22-28]. Both alIoantigenic stimulation of the 
MLR a nd antigen presenting functions have been shown to be 
sens itive to UV-B [24] or to 254 nm ultraviolet radiation (UV-
C) [25]. UV -B or UV -A exposure of human skin [26] and UV-B 
exposure of mouse skin [27] in vivo has been shown to have a 
s ignificant da maging effect on ATPase positive dendritic cells 
(Langerhans cells) which also have alIoantigen stimulating abil-
ity and antigen presenting abil ity. Radiation in the range be-
tween 275 nm and 315 nm has been shown to induce immuno-
logic unrespons iveness of mice to transplantation of ultraviolet-
induced tumors [28]. Similar tolerance to tumor transplantation 
was induced by treatment of mice with 8-MOP plus UV -A [29]. 
The p(esent study demonstrates that the MLR is partially 
sensit ive to UV-A in the absence of 8-MOP. The effect of UV-
A a lone was greater on the stimulator functions than on the 
responder fun ctions. 87,000 J/m2 UV -A resulted in approxi-
mately 50% of stimulator function remaining (p < fI.01) (Table 
Ill) while 80% of responder function (p = not sigrllficap~) was 
reta ined (Table IV) . In contrast, Morhar.l1, Benike, anc. Engle-
man [21] reported that 18,000 J/m2 UV-A resulted in slight 
inhibition of stimulator function and significant inhibition of 
responder function. Morhann, Benike, and Engleman [21] did 
not report effects of higher doses of UV -A or attempt to 
eliminate the small amount of contaminating UV-B.ln some of 
our experiments, double thickness plate glass was used to 
gl·eatly reduce the residual UV -B. This did not significantly 
alter the effect of the ultraviolet radiation. The doses of UV-A 
used in these experiments have minimal effect on the a bility of 
fymphoid cells to exclude trypan blue (Table II) [22], to be 
stimulated by PHA [23], or to proliferate [14,15]' The observed 
effects on the MLR might be due to UV-A irradiation alone, or 
to the combination of X-radiation plus UV-A. 
Our results indicate that therapeutic concentrations of 8-
MOP followed by exposure to UV-A inhibited both the stimu-
lati ng ability and the MLR-induced proliferation of peripheral 
blood leukocytes in vitro. High doses of UV-A, in the absence 
of 8-MOP, inhibited the MLR stimulation function with mini-
mal alteration of leukocyte viability. Should similar effects 
occur in vivo , one can postulate that suppression of a llogenic 
reactivity may playa role both in beneficial effects on inflam-
Vol. 77, No.2 
matory dermatoses as well as in possible deleterious side effects 
such as cutaneous neoplasia [30]. 
We wou ld like to thank Dr. S . Katz for his constructive review of 
th is manuscript. 
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The Annual Meeting of the Investigative Group of t he British Association of Dermatologists will be 
held in Bristol on Wednesday and Thursday, January 27 a nd 28, 1982, and will be followed by a meeting 
of The British Society for Dermatopathology. The Investigative Group meeting wil l include lunch-time 
workshop sessions and a half-day symposium on co llagen. A travelling scholarship of £200 to enable t he 
recipient to attend t he E.S.D.H. annual meeting will be given to t he presenter of the best abstract 
submitted. Those who wish their abstracts to be considered for t he scholarship should include a fu ll 
curri culum vitae with their submitted abstracts, which may be for eit her oral or postor communications. 
Nine copies of an abstract should be sent, typed in single-spacing on one side of a sheet of A5 paper 
(105 x 148 mm). This abstract must contain a statement of the purpose of the study, methods used, and 
summary of the results. Please u.nderline name of the au.thor who will p resent th e paper. 
P lease forward abstracts to: Professor R M. MacKie, University Department of Dermatology, Anderson 
College B uilding, 56 Dumbarton Hoad, Glasgow, Gll 6NU, not later tha n 31st October, 1981. (Abstracts 
not received by this date will not be considered.) 
Full details of the meeting will be circularised to members of the B.A.D. Investigative Group later in 
the a utumn. Others interested should contact P rofessor R M. MacKie. The meeting is open to clinical 
and nonclinical colleagues. 
